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1 
This invention relates to improvements in 
aeria] maps and refers more particularly to a 
method and apparatus for assembling aeria] 
photographs into a mosaic map and the result- 
ing product. 
ïn making an aerial mosaic map, several series 
of picçures are taken from the air in over]ap- 
ping relationship of an area to be mapped. In 
other words, each photograph includes a greater 
area than it wi]] represent in the finished mosaic. 
The practice heretofore has been to assemble 
prints of the individua] photographs into a mo- 
saic map by manually tearing off the overlap- 
ping portion of adjacent prints and assembling 
the altered prints into the mosaic map. In ob- 
taining the photo negatives, an effort is ruade 
to shoot each picture from substantia]ly equa] 
height above-the mean surface of the earth in- 
cluded within the individual picture. In addi- 
tion, an attempt is ruade to shoot each picture 
a!ong an exact vertical line. However, in spire 
of the effort ruade along these lines, complete 
success in this respect is not usua]ly obtained. 
Thus, when prints of the pictures are ruade and 
are fo be compiled into a mosaic maP, discrep- 
ancies exist in the prints so that the pictures 
may hot be readily assembled into a composite 
map. 
To foEcilitate assemb]y of the individual pic- 
tures into a n]ap so that the map may be ruade 
to a substantially accurate scale, certain land 
marks such as schools, hi]ls, barns or the ]ike 
are first surveyed so the reproductions of these 
land marks may be p]aced in their proper rel- 
ative çosition in the finished map. However, due 
to the above mentioned discrepancies in the 
prints the reîerence land marks can not be 
utilized to a large extent and stil] permit a har- 
monious blending of the component prints. In 
addition, these ]and marks must have substan- 
tiai size to be readily distinguishable in the 
prints ruade from the individual negatives. Defi- 
nite mark, of pïeviously known locations such 
as bench marks or the ]ike.often can not be 
utilized due to the obscurity of these marks. 
In the past, an extreme]y large number of 
man-hoçrs have been required to complete an 
aerial mosaic map after the pictures have been 
fiown. Even when the map is completed, cer- 
tain inaccuracies as fo the scale of the map 
are inherent and under conventional methods, 
can hot be entirely eliminated. A]so, composite 
',]aps in natural color have never been ruade 
due fo the additional rime and expense required 
by the use of color films and prints. This may 
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2 
be ïeadily appreciated when it is recal]ed that 
approximate]y oneand one-half hours fo twe]ve 
hours are required to deve]op each co]or pïint 
and often three hundred prints or more are used 
5 in compiling one mosaic map. In contrast, black 
and white prints may usually be completed in a 
few minutes. 
An object of this invention is to provide a 
method and apparatus for maMng an aerial 
10 mosaic map truly representing the portion of 
the earth's aïea mapped. 
Another object is fo provide a method and ap- 
paratus for mechanica]]y assemb]ing aerial pho- 
tographs into a mosaic map. 
15 A further object is to provide an aeria] mosaic 
map in natural color. 
StiI1 another object is to provide an aeria] 
mosaic map true to scale. 
A still further object is to provide a method 
20 and apparatus for correcting or compensating 
for inaccuracies and discrepancies inherent in 
aerial photographs in compiling an aerial mo- 
saic map. 
Yet another object is to provide a method and 
25 apparatus for taking aeria] photographs of an 
area in which reference marks such as bench 
marks are represented in the film negatives. 
%ret a further object is to provide a method 
and apparatus for preparing aeria] mosaic maps 
30 in which the overlap of adjacent reproductions 
are absorbed upon light absorbent diaphragms 
or walls. 
Another object is to provide a method for pre- 
aring mosaic maps from aerial photographs 
35 ïaving uniform natural color characteristics. 
Other and further objects of this invention 
wi!! be apparent from the following description: 
In the accompanying drawings which form a 
part of the instant specification and are to be 
40 read in conjunction therewith and wherein like 
reference numerals-are employed fo indicate 
]ike parts in the-various views: 
Fg 1 is a diagrammatic isometric view of 
paratus embodying this invention, with parts 
45 broken away for clarity; 
Fig. 2 is a fragmentary plan view of a map 
ruade according to this invention; 
Fig. 3 is an end view ofan absorber arrange- 
nent schematically showing a modified configu- 
50 ration that the absorber may assume; 
Fig. 4 is a schematic sectional view of a modi- 
fied absorber member; 
.ig. 5 is an enlarged.vertical front elevation 
partially in section of the negative holder shown 
55 in the projector of Fig. I; 
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Fig. 6 is an exploded section view of a cor- 
rection element adapted for use in conjunction 
with this invention; 
Fig. 7 is a face view of a control panel consti- 
tutin a part of this invention; 
Fig. 8 is a view taken along the line --8 in Fig. 
5 in the direction of the arrows; and 
FiE. 9 is an en]arged detail of a portion of one 
of the rods 82 il!ustratin a frictional clutch 
drive. 
eferring to the drawings, the invention will 
be described in conjunction with the schematic 
illustration of FiE. 1, in the interest of simplicity. 
The aerial photoraphs are fiown and the film 
deveioped in substantially conventional manner 
for black and white or color films, itowever, 
aîter the negatives are developed, the method of 
this invention departs radically from what has 
one belote. In place of preparing prints of the 
negatives at this rime, which are tobe assembled 
into the composite map, the negatives or trans- 
parencies are projected between light absm%ing 
diaphragms onto a translucent screen or the like. 
The projection of each neative is then aligned 
with that of adjacent negatives so that the detail 
thereof b!ends into the composite mosaic projec- 
tion. From the screen a sing]e recording or 
reproduction of the composite reproduction may 
be taken in any suitable manner. This recording 
represents the finished map and may be either in 
natural color or black and white. 
_eferring fo the drawing, the numeral  des- 
inates a translucent screen, preferab]y round 
glass, mounted ai one end of an overlap absorber 
I providin a series of longitudinal du,fs with 
light absorbing wall surfaces which in effect form 
light-absorbing diaphragms. The overlap ab- 
sorber preferably comprises a series of elonated 
duct members  in any suitable shape that 
will match together. ïese members  are 
fastened together by suitable adjustable fasteners 
such as wing nuts and bolts . The manner of 
fastening the members together is best shown in 
Figs. 3 and 4. The overlap absorber may be 
mounted in any desired configuration as is indi- 
cated in FiE. 3. For instance, if a map is being 
marie of a railroad or the like, which continues 
in a somewhat straight line, a special arrange- 
ment of members  may be ruade to conform 
as nearly as possible with the configuration of the 
area photographed as shown in full lines in FiE. 3. 
At the end of theoverlap absorber remote from 
the screen are slidably positioned proie,tors 
housed within casings . The mounting of the 
projectors and the projectors themselves will be 
hereinaïter more fully discussed. 
The overall arrangement of screen  , absorber 
  and proie,tors   is such that a series of elon- 
gated du,fs are provided intermediate the projec- 
tors and screen. The walls of members  are 
surfaced with a suitable light absorbing material 
and are of relatively rhin material. Each mem- 
ber provides a duct which permits the projection 
therethrough of a beam oî light from one of the 
projectors fo make a reproduction or projection 
upon the seen. The light absorbing surfaces of 
the duct absorb or blank out the overlap of adjoin- 
ing or adjacent projections. Thus, the reproduc- 
tion fro'r each negative on the screen may by 
adjustment be aligned with that of the adjoining 
reproductios whereby a composite harmmiously 
blended map is produced on the screen a.nd may 
be recorded either by photographing he screen 
projection or by use of sensitized materials on the 
screen itself. 
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In order to more effectively blank out the over- 
lap of the negatives in a manner to substantially 
reduce the likelihood of reflecting ]ight onto the 
screen from the walls of members g, the mem- 
5 bers may be formed, at least in part, with corru- 
gated surfaces. The corrugations of the modi- 
fied duct member b, as shown in Fi. 4, are 
more pronounced adjacent the projectors and 
adjacent the screen are relative]y fiat. The wal]s 
19 of members   b are very rhin and at the end adja- 
cent the screen taper into a relatively sharp ede. 
This is also true of the wa]ls of members g. 
The screen is mounted either in contact with one 
end of the duct members or may be spaced 
l siightly therefrom, so that no line wi]i appear ou 
the screen between projections. 
In aligning the individua] projections, the ne.- 
atives are placed in the projectors according fo 
their proper positions relative to the area photo- 
20 graphed. Projector casings  are slidably 
mounted within the individual members g of 
the absorber at the ends remote from the screen. 
The mounting of the projectors and the proie,- 
tors themselves must be such that the neatives 
2S may be manipulated to more them forward or 
backward axial]y of the projector lens, horizon- 
tally or vertica]ly of the ]ens axis, rotated about 
the lens axis. or tipped or rotated about an axis 
normal fo the lens axis and the entire projector 
30 assembly moved backwards and forwards and the 
lens focused. By manipulating the neatives as 
indicated above, certain corrections for discrep- 
ancies or errors in the negatives due fo diTculties 
encountered in shooting the pictures may be cor- 
35 rected or compensated for. By rotative more- 
ment of the negative about the axis of the pro- 
jector lens the plane of the negative may be ori- 
ented with the adjoining negatives. The angle 
relative fo the vertical ai which the picture is 
40 shot may be compensated for by swinging the 
negative about an axis transverse fo the lens axis. 
A suitable means for accomplishing these 
manipulations is detailed in Figs. 5 and o and 
the showing of the projector in FiE. I. Pefer- 
45 ring to Fig. 1 the proie,for casing - has a !ens 
 ai one end which may be focused by manipu- 
lation of rod  attached atone end to the len 
carrier. The rear end of the rod extends from 
the rear end face of the projector. Ai the other 
O end of the projector casing nd within the casinf 
is a lamp or light source  with a suitable re- 
fiector. In the central portion of the casin and 
transverse of the axis of the lens is positioned tho 
negative carrier . This carrier is detaild in 
 FiE. 5 and comprises the central negative holdï 
. This holder may comprise the comple- 
mentary transparent blocks  and Ib shown 
in Fig. 6 preferably of clear glass ground to 
shape. The negative  is sandwiched between 
 these blocks and the unit is placed in the car- 
rier . The irregular faces of these blocç:s ira- 
part a predetermined corrective curvature o 
the negative to compensate for differential 
shrinkage of negative material and other small 
 inaccuracies occasioned by the curvature of the 
earth, distance variations in the projected areas 
at the center and corners of negative, etc. By 
use of these corrective assemblies, as needed, a 
map may be ruade up according to a true scle 
79 and representing a true fiat proection of the 
surfaces photographed. The negative holder 
comprises the central block   rotatably mounted 
in the central opening of apertured plate . 
Plate $ in turn is mounted within frame , the 
ï5 mounting providing for limited horizontal OElid- 



ing movement of the plae wiShin- the frame. 
Frame, 24. is mounted within, element. 26,- the 
mounting provïdlng- for limihed verticat  more- 
ment of the frame within tte element. 
The sliding m'ovemen between, pIate 1'9 and 
frame 24 may be accomptished by provfding 
tongue and groove jeihts between adjacent hori- 
zontal, edges, of the plate and frame. Simflar]y 
tongue and. groove jofis may: be provided be-. 
tween adjacent vertical edges- of frime 2, and 
element  fo. provide fbr vetic:l movement of 
the frame within the-element. 
To facilitate assemb!y of the negatiVe hoider 
plate . h, ame 24 and: element 2may be fotmed 
in halves which, may be assembled, by use- òf" 
rivets and faseners ga, 2a. and a. as. is clearl- 
illustrated in g. 5. 
In order to rotate holder ]., pinion gear 
is mounted, on-plate [9 and-meshes with ring gear 
2 ' mounted on the front face of block ]. Actu- 
ating rod 22 is journated- in plate 9 and carries 
pinion, gear 29 at one end. The rod. extends 
rearwardly through the.end, face of the projecçor. 
A knurledknob af the h'ee-end of rod 22' facili- 
tares manual or" other manipulation of the rod 
whereby the block- -T may be rotated, abou 
longitudinal axis of the projector. Pinion teur 
2 is mounted on the end of rod 2-] journated-in 
frame 24 and meshes, with the vertical-rack or 
gear 3 mounted on t.he adjacent side member 
of element 2. Rod 2- ex,ends through therear 
face of the projector and bas a knurled knob 
ifs free end whereby it may be rea.dily rotated 
to shift frame 2 vertical!y wihin side element 
2. Pinion 2 is momted on the end of rod 
journaled in the lower side member oframe 
and meshes with he horizontal rack. 29 mounted 
adjacent the lower edge of plate . P.od 
extends through the rear face of the projecfior 
and bas a knur!ed knob a its. free end whereby 
it may be manually manipuated. otation 
rod  shifts plate 9 horizontaily xith end 
frame 2. 
Element  bas a spherical socket t each 
corner which is best shown in Fig. 8.. The 
sockets are a-part of universal joints and receive 
balls  attached to the ends of rods 3. A re- 
movable plate 4 faciiitates assenbly o.f riXe.joint. 
ods 32 extend rearwardly, through the end.face 
of the pçojector and are provided with knurlèd 
knobs at their free ends. P,o!s 2 are tbreaded1»" 
connected fo support frame 33 whereb?, rotato. 
of the rod advances, them axtal]y.. 'rame. 
may slidably and rotatably 
and 3 fo lend additional support fo Lhe rods in- 
termediate tbe negative ho!dar and ' rEar face of. 
the projector. otation oï oniy 
rods i will swing the-naative 
transverse fo, the longitudinal projector axis., 
ods  preferably-are formed, with a drive 
clutch as-detailed in ig. 9. The drive clutgh 
comprises the telescopina: parts, aa and. Ib of 
the rod, part 31b havinK an axial passage, therein, 
which communicates with a radial pasae. 
axial passage carries.a pin 3c adapted to abut 
the tapered surface of. pin 3g. The latter pi 
has a friction cushion ai ifs outer end. which 
may be of rubber, felt oî othe]" stable material. 
The confronting beveled.suïfkces of£he pins pro- 
vide a cam action î0r advancing pin alg radialiy 
into contact with the inner wa!l of rod 
desired, Thus the rods a may ha selectively 
manipulated without placing te negative, car, 
rier I in a 
Movement of the negative carriers I axially 

of the light duct |:ea may be: accomplished by 
sifting the positi0r.o the projectors |.3. withi 
the ducts, .|:a,» The lëns, | maF- then. be 
focuse'd: by manipulating/rod . 
5. The negative hoider«substantiallyfiils the pro- 
jector casing However,_ the internal casing 
walls are: light bsorbing and light from the 
lamp which passes between the projector casing 
anti frame is" absorbed by' the casing, walls. Suit- 
I0 ble' shields, of ci0tko the like may, be secured 
to the.rear: sides of element 2S and frame 2re- 
spectively. These shïelds ' do not interfere with 
slïding movement of the plate: |9 in frame 24 
but, do.. bl0ck passage- of light. between the end 
15 spaces which permi sliding movement of the 
plute: and: frame  respectively. 
To facflitate, proper alignment of the projec- 
tions or.reproducions onscreen 6, in bullding up 
ttie, mosaic map,. reference points Oa may be 
2O located: on the screen corresponding to prede- 
termined refCence, points in the area photo- 
graphed.. Usually several of these points are 
used for each projectibn;, however» in the-inter- 
est of simplicity,, onlya few. of these reference 
25 points- are shown: in the drawings, These points 
may,,, according o conventional practice, be first 
surv.eyed: and consisi of.' buildings; roads, fences, 
hills.or" other landmarks It would be prefer- 
ble: to utilize referenc' points of knovn, loca- 
3O tion, such as:hench: marks or the like. This 
a:voids the expense and. rime involved: in making 
a sunvey. In adliti0n; finished: maps utilizing 
such reference points may be readily compared 
with conventional.plats which usually show these 
35 same marks. Usully tlese' bench marks or. the 
like, due to their smgllness, or obscurity, are hot 
visible in the. photograph., According to this 
invention, a suitable marker such as a col0red 
balloon, refiector: element or the !ike may b 
4 anchored at the reference.mark prior fo the tak- 
ing of, the photog.raphs in such- manner as to. be 
visible from the air when using color, films. 
These elements are viSibly recorded on the fin 
lshed negatives and:. projections, thereof on the 
screen. In building up the mosaiC, the projec- 
45 tion reference:-points: are brought into registra- 
tion with. the' reference points, first 10cated on 
the screen. This-facilitates the alignment oï 
the projections on tle screen to a predeter- 
mined scale. 
50 In: naturaL clor, maps,it is desirable that the 
component parts of. the maphave uniform co!or 
characteristics.. However; the coloï character- 
istics of the  individial negatives are dpendent 
to'a considerablWdeg.ree on certain variab!es-such 
55 as;ïm" instance, the rime" of. day, light intensity, 
haze; andthetik¢. It: ha .been found that the,e 
variations maF be substantially compensated for 
by« the. use: of. suiable-, color filters and contïol 
of color temperature of ]ig.h source in conjunc- 
60 tion with. tlie projctors-to, produce a compositc 
map having-uniform color, characteristics. 
It is-often desirablë that the finished maps 
havê.reference indicia imposed thereon such as 
longitude and latitude reference lines, highway 
65 markers; names of railroads, river, cities, orthe 
like. This is illustrated in. tlie fragmentary 
replica of a map shown i Fig. 2 wherein longi 
rude and-latitude reference lines 2 are imposed 
on the face of the map as well as the highway 
70 markers $6 and the abbreviated naine 3 of the 
railroad, Thêreference indicia may be imposed 
upon, the-mal) in. any suitable way and by 
way of illustration, it is suggested that the indicia 
may. be placed on the screen |6.as desired be- 
75 fore the recording of the projection is ruade. 
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The overlap absorber  is shown having 16 
ducts. If is fo be understood that any number 
of projectors may ,be built up into a battery in 
which case the overlap absorber must have suf- 
ficient ducts to provide a separate duct for each 
projector, itis contemplated that as many as 
300 or even more projectors may be used in a 
single battery. 
itis contemplated that remote controi con- 
nections may be used in conjunction with con- 
trol rods -2, 27, 30, 32 and 4 whereby a single 
operator may stand in a position to view the 
screen and control the positioning of the nega 
rives in the individuiI projectors. These con- 
nections maY be of any suitable type such as 
flexible connections used in automobile speedom- 
eters and the like. The free ends of the connec- 
tors may be suitably mounted in a panel 3 as 
diagrammatically shown in wig. 7. The panel 
may have suitable indicia hnposed theïeon to 
designate the various projectors, iç.nobs $8 at 
the ends of the connections are mounted on one 
side of the panel to provide for manual manipula- 
tion of the flexible connections. 
In operation, after the aerial photoraphs 
have been taken and developed, he neaties 
are placed within the central negative holders 
of the projectors  in their proper poition 
relative to the area photographed. The COl'rect- 
ing elements  7 and   may be used fo obtan a 
corrected projection on the screen . roper 
alignment of the projections relative fo one an- 
other is accomplishid by manuil niinipulation 
of the projectors or negative holder frames 
severally. By reference to Figs. 1 and 5 it will 
be seen that vertical shiftin of the neatiw is 
obtained by rotation of rOd . This move.oE]et 
is accomplished through gears  and 5. -ori- 
zontal movement of the negative is similariy ob- 
tainid by rotating rod 3{ which actuats pinion 
gear 8 and rack . Rotative movement of the 
negative relative to thi longitudinal ixis of the 
projectors or the Iens axis is accomp!shed by 
rotation of rod  to actuate gears ' az%d 
lods 3 are threaded fo support fra:,ne  and 
when rotated serve fo swing the negative about 
an axis transverse fo the longitudinal axis of the 
projector. Axial movement may be aocomplished 
by physicaI ixiaI shifting of the projectoï 
in ifs individual duct member  a. 
If reference points { are tobe used in com- 
piling the map, they are flrst located in the 
proper predetermined positions on screen . and 
corresponding points of the projections are 
brought into registration with the points 
Any detait or indicia other than that of the com- 
posite negatives, which is desired on the finished 
map, may be imposed on the screen belote fhe 
recording thereof, upon the recording, or upon 
the negativi as desired. 
After the projections are brought into pïoper 
alignment and the colors, if any, harmonized, 
the composite map or projection on the screen 
may be photographed or otherwise recorded uch 
as by the use of a sheet of sensitized material 
placed on the screen as wflI be undrsood by 
those skfl!ed in the art. 
If screen  is spaced slightly from the end of 
absorber  t, there will be no division lines upon 
the composite projection because of the ends of 
the walls of members . tIowever, th cros 
sectional area of each duct may be so selcted 
as to represent the area unit of the desired scale 
of the finished product, if this is desired, then 
screen  { is mounted flush with the ends of units 
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I la or so close thereto as to leave narrow rer- 
ence lines on the screen as shown in Fig. 1. 
If is obvious that either color or black and 
white film may be used in taking the pictures 
5 and that the recording from the composite map 
or projection on screen 
stance bi iither in color or in black ind white. 
Although a plurality of negatives are ued to 
bufld up the projection on the screen, neverthe- 
I0 less, the print or recording of the composite mo- 
saic map requires only a single print. Copiez, of 
coin'se, may be duplicated in any known p_ï.nner 
as is well understood by those skilled in the art. 
Thus, the rime and expense inherent to making 
1 ,] prints of a plurality of negatives is entirely elimi- 
nated and the expense of the one color print, 
which will be riquired in operating under this 
invention, becomes negligible. This is o prticu- 
far importance where a finished map in naturaI 
:.0 coloris disired. The heretofore tedious rime 
consuming job of assembling tle mosaic has 
been completely eliminated. By this invention 
natural color mosaic maps are for the flrt rime 
ruade available. For most purposes the îSnished 
?.5 map in natural coloris desirable as nîcr infor- 
mation may be derived therefrom. 
The following advantages, among cthers, are 
inherent to the map of this invention. A true 
sc!e map in co]or makes possible the accurate 
ï, determination of location and area of  certain 
crop or field and aids in thi determination of 
the ideniity of the particular crop. The con- 
,oms of the outcroppings of the earth's forma- 
tions may be more readily followefl or identified 
:- ïrom a color map. The depfh of a given por- 
tion of a body of water may be accurotely csti- 
n]ated from the variations in color intensity 
throughout the area photographed or repro- 
duced. These examples of the se and benefits 
., of the true scale color maps of this invm]tion are 
given by way of illustration and hot by way of 
limitation. 
it will be seen that the objects of this invention 
bave been accomplished. There bas been pro- 
... vided a method and apparatus for preparing an 
aeriaI mosaic map which may be assembled ac- 
cording to a true scale and may be either in nat- 
ural color or black and white. The arrange- 
ment is such that the individuaI repïoductions 
-.. or projections may be readily aligne! relative to 
the points of the compass and fo each other 
making corrections for elevational differences 
from which the individual negatives were taken 
or other discrepancies. The construction is such 
.- that the overlap of adjacent or adjoining nea- 
rives is absorbed by an absorbini shie!d or parti- 
tion facilitating alignment of the individu,! 
negatives upon the screen. 
From the foregoing it will be seen tht this in- 
zO vention is one well adapted to attain ail of he 
ends and objects hereinabove set forth togetheï 
with other advantages which are obvious and 
which are inherent fo the apparu.tus .nd process 
as well as the map. 
C,5 It wflI be understood that certain features and 
subcombinations are of utility and my be em- 
ployed without reference to other featurcn and 
subcombinations. This is contemplate! !.y o.nd 
is within the scope of the claires. 
70 As many possible embodiments my b ruade 
of the invention without departing from the 
scope thereof, it is fo be understood that all 
marrer herein set forth or shown in the .ccom- 
panying drawings is fo be interpreted as il]us- 
75 trative and hot in a limiting sense. 
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Having describedmy ir/vention, i Claire: 
1. In the production of phOtographic mOsaic 
maps, the process which comprises taking series 
of individual aerial photographs of the area to 
be mapped while taling each Photograph as 
closely as possible along an exactly vertical line, 
from a .predetermined height-and, With substan- 
tial overlaps between adjacent eXposùres, pre- 
paring transparencies from the photographs.pro- 
jecting said transparencies 'in their proper rela- 
tive positions through n assembly of juxtaposed 
elongated substantially parallel ducts Occupying 
the entire projection area and having lightçab- 
sorbing walls all of which are parallelto the axes 
of said ducts and spaced .prallël, receiving the 
projections on a screen adjacent'the far end of 
said ducts, adjusting the lengths 01 the projec- 
tions through said ducts and manipulating the 
ïelative positions ol the projected tranSparencies 
with respect to each other and,tOthe sCréen until 
the overlapping portions thereof are abs0rbed on 
said light-absorbing walls aid a true mosaic map 
of the area photographed Ils reproduCed On Said 
screen. 
2. The process ofclsim 1 followed bymaking a 
photographic reproduction of tlWprojCted 
mosaic. 
3. The process of claire I wherein sid trns- 
parencies are Color transparencies nd a repro- 
duction of tle projected mosaic is ruade.in color. 
4. The process of claire 1 wlïerin :tlie trans- 
parencies are rotated with respect fo the axes of 
the projections iï order fo align adjoining pro- 
jections relative fo the points of the compass. 
5. The process o claire 1 wherein the trans- 
parencies are rotated wïh respect fo axes which 
are perpendicular fo the axes of the projections in 
order fo align ad.joining projectioris and fo com- 
pensate Ior exposures taken in lines inclined fo 
the vertical. 
6. The process of claire 1 wherein the.distances 
of the transparencies with respect fo the screen 
are adjusted in order fo compenste for any dif- 
ferences in the elevations from which the ind,i- 
vidual exposures were ruade. 
7. The proCess of claire 1 wherein he pro- 
jected transpareïcies are color transparencies 
and including the steps of c0itr011ing he tem- 
peratures of the projectinglmps and introduc- 
ing color lïlters in tlie pr0]ecting system where 
necessary in order fo produce a mosaic projec- 
tion having uniform color charkcteristics. 
8. In the production of "phtographic .mosaic 
ïnaps, the process which comprises locating a plu- 
rality of known reference points in the area fo 
be reproduced on a screen in accordance with a 
predetermined scale, taking series of individual 
aerial photographs df the-rea including said 
ïeference points while taking each photograph as 
closely as possible along n exactly verticäl line 
fro_: a predetermined height and with a substan- 
tial overlap between exposures, preparing trans- 
parencies from the photographs, projecting said 
transparencies on said screen in their proper rel- 
ative positions through an assembly of juxtaposed 
elongated substantially parallel duct occupying 
the entire projection area and having light-ab- 
sorbing walls, all of which are parallel fo the 
axes of the ducts and spaced parallel adjusting 
the positions of the projected transparencies 
v/hich include said reference points fo make the 
projections coincide with the corresponding 
points located oï said screen, adjusting the 
lengths of the projections through said ducts and, 
manipulating the relative positions of the pro- 

jected transprencies with respect fo ech other 
and fo tlie screen until the overlapping portions 
thereof are absorbed on said light-gbsorbing walls 
and a true mosaic of the area photographed is 
5 'iproducedoï said screen. 
9. In the production of photographic mosaic 
maps, the process which comprises taking series 
of iïdividual aerial photographs of the area fo 
be mapped while tking each photograph as 
ï  closelyas possible along an exactly vertical line, 
îrom a predetermined height and with substan- 
tial overlaps between adjacent exposures, pre- 
pariïig transparencies from the photographs, pro- 
jecting said transpaïeïoEcies in their .proper rela- 
5 tire positions with the projection axes substan- 
tially paraliel between light-absorbing dia- 
phragms adapted fo absorb the 0verlaps betweeï 
the projections, all of said diaphragms being sub- 
stantially parallel fo the projection axes and 
20 spaced païallel, receiving the projections on a 
projecting screen, adjusting the lengths of the 
projection paths and manipulating the relgtive 
positions Oï theprojected transparencies with re- 
spect fo each other, fo the diaphragms and fo 
25 the screen until the overlapping portions thereof 
are absorbed on said light-absorbing diaphïagms 
aid a true rnosaic of the area photographed is 
reproduced on said screen, then reproducing the 
projected mosaic. 
:!) I0. In the production of colored photographic 
mosaic maps, the process wliich comprises taking 
serles oï individual aerial colored photographs of 
tl-ie àrea fo be n-apped wliile taking each photo- 
graph as closely as possible along an exactly ver- 
5 tical line, from a predetermined height and wïth 
substantial overlaps between adjacent exposures, 
preparing color transparencies from the-exposed 
film, simultaneougly projecting said transparen- 
cies in their proper relative ,positions with the 
40 projection axes substantially parallel through an 
assembly of juxtaposed elongated substantially 
parallel ducts occupying the entire projection 
area and having light-absorbing walls, all of 
which are paraltel tothe axes of said ducts and 
45 spaced parallel receiving the projections on a 
translucent screen adjacent the far end of said 
ducts, adjusting the léngths of the-projections 
through said ducts and manipulating the relative 
positions of the projected transparencies with re- 
50 spect fo each other and fo the screen until the 
overlapping portionsthereof are absorbedon said 
light-absorbing wa!ls and a true mosaic map of 
the area photographed is reproduced on said 
screen, adjusting the temPeratures of the indi- 
;5 vidual-sources of light .for the .projectors and in- 
troducing color filters where necessry fo com- 
pensate for color differences between individual 
projections,then taking a colorphotograph of the 
projectedmosaic. 
() ii. An apparatus for projecting a true mosaic 
map rom transparencies marie frmn series oï 
dividual aeriai photographs of the area fo be 
mapped taken as closely as possible along an ex 
actly vertical line and from a predetermined 
: height with substantial overlaps between adja 
cent exposures, which comprises in combination 
a bank of projectors arranged with their pro.- 
jection axes substantially parallel, a projecting 
screen in position fo receive the projections, a 
70 plurality of light-absorbing diaphragms arranged 
between said projectors and said projecting screen 
all of which are substantially paraliel with the 
projection axes and spaced parallel and adapted 
fo eliminate the overlaps between adjacent pro- 
75 jections, transpareïcy holders mounted iï the 
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projection paths of said projectors, means for 
independently changing the lengths of the pro- 
jection paths, and means !or individualiy rotat- 
in and adjustin the transparency holders with 
respect to said diaphrams and the screen to 
eliminate the over!aps between adjacent projec- 
tions, whereby a true mosaic map of the area 
photographed can be projected on said screen. 
!2. A projectin apparatus capable of forming 
a projected true mosaic map from transparencies 
ruade from series of individual aerial photoraphs 
of the area tobe mapped taken as closely as pos- 
sible alon an exactly vertical line and from a 
predetermined heiht with substantial overlaps 
between adjacent exposures, which comprises in 
combination a bank of transparency projectors, 
a com'espondin assembly of juxtaposed elonated 
substantially para]lel ducts occupying the entire 
projection area and provided with light-absorb- 
ing walls, all of which are parallel fo the axes 
of said ducts and spaced parallel a screen placed 
in front of and adjacent said duct assembly, said 
projectors bein a]ined with said ducts fo pro- 
ject said transparencies therethrough on said 
screen, means for adjustin said projectors axial]y 
of said ducts and means for individually manipu- 
latin the positions of the transparencies with re- 
spect to each other and fo the screen whereby the 
overlaps between adjacent projections can be 
eliminated and a true projected mosaic map ob- 
tained on said screen. 
13. The apparatus of claire 10 wherein said 
manipulatin means comprises means for rotat- 
ing said transparencies with respect fo their axes 
of projection. 
14. The apparatus of claire 10 wherein said 
rnanipulatin means comprises means for rotat- 
in said transparencies with respect to axes per- 
pendicular to the axes of projection. 
15. The apparatus of claire 10 wherein said 
manipulatin means comprises means for movin 
said transparencies toward and away from said 
screen. 
16. An appm'atus for projectin a true mosaic 
map from transparencies ruade from series of 
individual aerial photographs of the area tobe 
mapped taken as closely as possible alon an ex- 
act]y vertical line and from a predetermined 
heiht with substantial overlaps between adjacent 
exposu-es, which comprises in combination an 
assembly of juxtaposed elonated ducts occupy- 
in the entfl'e projection area and having liht- 
bsorbin walls all of which are parallel with the 
axes of the ducts and spaced-parallel, a cm're- 
spondin bank of transparency projectors mount- 
ed to slide lonitudinally in said ducts and adapt- 
ed fo project transparencies therethrough, trans- 
parency holders mounted fo more with said pro- 
jectors, a projectin screen mounted in front of 
and adjacent te said ducts, means for rotatin 
the transparency holders about the projection 

12 
axes, means for rotating said holders about axes 
perpendicular to the projection axes and means 
for movin the transparency holders toward and 
away from the screen independently of the pro- 
jectors, whereby a true mosaic map of said trans- 
parencies can be projected on said screen oriented 
with respect to points of the compass and with 
their overlaps absorbed on the light-absorbing 
walls of said ducts. 
17. In the production of photographic mosaic 
maps, the process which comprises taking a series 
of parallel lines of pictures Ïrom a plane whfle 
taking each photograph as closely as possible 
along a vertical line and from a predetermined 
height, the said pictures overlapping along the 
lines and between adjacent lines, projecting the 
resulting negatives on a screen with each pro- 
jection in its proper relative position while pass- 
ing the projecting beams through an assembly of 
juxtaposed elongated substantially parallel ducts 
occupying the entire projection area and having 
light-absorbing walls all of which are parallel to 
the axes of said ducts and spaced parallel, ad- 
justing the lengths of the projections through 
said ducts and manipulating the relative positions 
of the projected negatives with respect fo each 
other and fo the screen until the overlapping por- 
tions of the projected areas are absorbed on said 
light-absorbing wal!s and a true mosaic map of 
the area photographed is reproduced on said 
screen, thon making a print of the projected mo- 
saic as a whole. 
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